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Products are developed to meet market requirements with different levels of success. The 
ongoing development of new products and improvements to existing products is essential 
to organizational success. Due to limited resources, which includes capital, equipment 
and time, organizations must continuously make decisions regarding investment, timing 
and opportunities associated with each new product introduction undertaken.  
 
The make-buy decision is one such decision-making scenario, related to new product 
introduction, whereby an organization will determine whether to outsource or internally 
produce a given product. This decision-making process is prevalent among automotive 
manufacturers. Industry trends have seen the development of partnerships between 
original equipment manufacturers (OEM) and automotive component manufacturers, who 
take on their own design, testing and manufacturing responsibilities.   
 
The balance between manufacturing cost and product quality is a challenge faced by all 
manufacturers. The make-buy decision of components is imperative in maintaining this 
balance. Traditionally, automotive manufacturers tend to use experience and internal 
organizational discussions, as opposed to a scientific model, to make a final decision 
when confronted by a make or buy scenario. The research aims to determine a make-buy 
decision-making framework during the NPI process within the automotive manufacturing 
environment. This will provide a structured approach to the make-buy decision-making 
scenario and should increase the accuracy of the decision outcome.  
 
This research study is conducted through literature review and interviews within an 
automotive manufacturer. The literature review identified four main influencing factors 
on the make-buy decision as cost impact, quality, technological strategy and 
manufacturing strategy. Each of the influencing factors identified are made up of unique 
sub-criteria which impact the make-buy decision-making scenario. The literature review 
further identified tools & techniques which could potentially be used when conducting a 
make-buy decision. The Analytical Hierarchy Process method (AHP) was identified as 




decision framework. This was due to the flexibility, logical structure and collaborative 
properties associated with the AHP method.  
 
Interviews were conducted with industry experts who formed part of the case 
organization’s make-buy decision-making committee.  Through the interview process, the 
four factors identified through literature were validated as well as a further two identified. 
The factors of supply chain and marketing & sales, as well as their respective sub-criteria, 
were highlighted by the interview participants as important to the make-buy decision.   
 
The main findings of the research made it possible to derive an organization specific 
make-buy decision framework for new product introduction. The intent of the framework 
is to reduce the complexity of the decision-making process, as well as increase the 
accuracy of the decision outcome. The framework will provide a structured approach 
within make-buy decision-making, which should contribute to increasing the efficiency 
of new product introduction undertakings. The research further presents the methodology 
for the framework to be adapted, or alternatively, for a new framework to be proposed for 
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1. Chapter 1 Introduction  
 
The chapter details the introductory background for this study, from which the problem 
statement has been devised. The research objectives, questions and design are detailed,   
all of which stem from the formulated problem statement. Finally, the layout for this 
research is outlined.  
 
1.1. Introduction and background  
 
Products have been developed over time by organizations and individuals to meet market 
requirements with different levels of success. The ongoing development of new products 
and improvements to existing products is essential to organizational success (Marquis and 
Deeb, 2018). Successful products are defined as being well-received by consumers. 
Normally these products are improved on in terms of performance or cost when 
compared to existing product offerings. On the other hand, unsuccessful products are not 
widely accepted by consumers and contribute negatively to organizational success in its 
entirety (Marquis and Deeb, 2018). 
 
In the study conducted by Kester et al. (2011) it was found long-term organizational 
success is reliant on strategic investments in ongoing new product development (NPD). 
NPD refers to the collective processes within an organization which brings a new product 
or service to market. Due to limited resources, organizations must continuously make 
decisions regarding investment, timing and opportunities associated with each individual 
new product introduction (NPI), which forms part of the organizations NPD activities. 
The authors Cooper, Edgett, and Kleinschmidt, (1999), Chao and Kavadias (2008) and 
Kester et al. (2011) all agreed that the presence of effective decision-making processes 
concerning NPD activities within an organization directly correlates to the organizations 
long-term success.  
 
One such decision-making scenario related to NPI is the make-buy decision. This is an 
important, as well as recurring operational focus area within an organization (Mantel, 
Tatikonda and Liao, 2006). It is the decision-making process in which an organization 




making process is prevalent in the automotive industry amongst manufacturers who 
engage in NPD activities (Kalaignanam, Kushwaha and Swartz, 2017). Industry trends 
have seen component manufacturers develop from individual part manufacturers to 
partners of the original equipment manufacturers (OEM), with their own design, testing 
and manufacturing responsibilities (Veloso and Fixson, 2001). However, each 
organization within the automotive manufacturing industry has their own unique 
approach to this decision-making scenario and experience varying levels of success when 
confronted with such a decision.   
 
1.2. Problem statement  
 
The balance between manufacturing cost and product quality is a challenge faced by all 
manufacturers, irrespective of industry. Organizations have to maintain minimal 
manufacturing costs whilst producing high-quality in order to remain competitive in their 
respective market.  The make-buy decision of components is imperative in maintaining 
this balance. It allows organizations to determine the optimum decision in terms of the 
most cost effective approach, without sacrificing product quality (Rosyidi et al., 2016).  
 
Traditionally, automotive manufacturers tend to use experience and internal 
organizational discussions, as opposed to a scientific model, to make a final decision 
when confronted by a make-buy scenario. Discussions and experience are used as this 
decision proves to be difficult and time-consuming in nature. These methods prove 
inefficient as there are conflicting view points from various divisions within an 
organization, which must be addressed before concluding on a decision (Minh, 2011).  
 
In the research conducted by Dekkers (2014), it was found that make-buy decisions made 
during NPI, across various industries, are often done so with incomplete and inaccurate 
information. Although these decisions are made under less than ideal conditions, they 
have resounding effects on the manufacturing function of the organization. Further to 
this, it was found that the make-buy decision-making process during NPI is an under-
researched topic. Findings show that many organizations apply one or more generic 




Due to aforementioned rationale, the problem statement of this research study is 
that the make-buy decision is undertaken without the use of a structured approach 
and without all the factors taken into account, which leads to poor decision making.  
 
1.3. Research objectives  
 
The research aims to determine a make-buy decision-making framework during the NPI 
process within the automotive manufacturing environment. This will provide a structured 
approach to the make-buy decision-making scenario and should increase the accuracy of 
the decision outcome.  
 
1.4. Research questions (RQ) 
 
The focus of this research will be on improving the make-buy decision making process 
during NPI within an automotive manufacturing environment. This will be done through 
focusing on the following questions: 
 
1.4.1. What are the factors to consider during the make-buy decision-making process? 
1.4.2. What tools and techniques are available to reduce the gap between expected and 
actual results when conducting a make-buy decision? 
 
1.5. Research design 
 
With the aim of answering the research questions formulated in section 1.4, the research 
will be conducted through theoretical literature review and interviews.  
 
1.5.1. Literature Review  
 
The literature review will be conducted through various mediums of peer reviewed 
sources. Through this review, the various factors which influence the make-buy decision 
will be identified and analyzed, with the intent of answering research question 1. The 




during this unique decision-making process. The identified factors and tools will be vital 




In conjunction with the literature review, interviews will be conducted with new product 
introduction industry experts within the automotive sector, who are involved with the 
make-buy decision-making process.  
 
1.6. Research Layout  
 
The presented research report consists of 6 chapters, detailed as followed:  
 
Chapter 1: Introduction and Background  
 
In this chapter, a background on the effect of decision-making associated with NPD, as 
well as the make-buy decision within the automotive manufacturing, is introduced. 
Following which, the problem statement is devised based upon the difficulty of 
conducting a comprehensive make-buy decision. The research objectives, questions and 
design are detailed in this chapter, all of which stem from the formulated problem 
statement. The chapter concludes with the predetermined research design used to conduct 
this research.  
 
Chapter 2: Literature Review 
 
A literature review will be conducted on the make-buy decision-making process and 
detailed in this chapter. The said literature review will aim to address the research 
questions formulated in section 1.4, these being; what factors affect the make-buy 
decision, as well as what tools are available that one can use to support this decision- 







Chapter 3: Conceptual framework development   
 
This chapter details the development of a conceptual framework to be used in a make-buy 
decision-making scenario. This framework will be developed from the findings of the 
literature review in conjunction with the research questions. Further to this, the technical 
aspects of the framework’s functionality will be outlined, including the mechanics of how 
the framework will output a decision outcome.  
 
Chapter 4: Research Methodology 
 
Chapter 4 will present the most appropriate research method that will be used to address 
the research problem. The specifics of how information will be collected, utilized and 
presented will be detailed within this chapter.  
 
Chapter 5: Data Analysis  
 
Chapter 5 will present an analysis of the collated data obtained through the selected 
research method. The method chosen for data analysis will be outlined as well as the 
findings from the undertaken research   
 
Chapter 6: Conclusions and Recommendations  
 
This chapter will detail conclusions drawn on the findings of the research. 
Recommendations for further studies in this knowledge area will also be outlined in this 
chapter. The limitations applicable to this research study will be acknowledged within 
this final chapter.  
 
1.7. Conclusion  
 
The make-buy decision during NPD activities is an important organizational activity.  An 
organizations ability to successfully make these decisions directly translates to the 
organizations success. The research aims to improve this decision-making process by 




what factors should be considered when confronted by a make-buy decision and what 
tools are available to increase the accuracy of the decision chosen.  
 
The objective of the research will be achieved through both literature review and industry 
case studies. The literature review will guide development of the framework to assist the 


































2. Chapter 2 Literature Review  
 
The proceeding chapter details the literature review undertaken in line with the aim of 
answering the research questions formulated in Chapter 1. Drawing from the existing 
body of knowledge centered on the make-buy decision, the influencing factors to 
consider during this decision making process have been identified. The identified factors 
are then discussed in terms of their impact on a make-buy decision.  Following which, the 
applicable tools which consider these factors are identified. Lastly, an overview of each 
of the identified tools has been presented.  
 
2.1. The make-buy decision  
 
As discussed in chapter 1, the make-buy decision is a prevalent operational focus area in 
the context of NPI within a manufacturing orientated organization. It is the decision 
making process in which an organization will determine whether to outsource or 
internally produce a given product. Figure 1 is adapted from Probert, Cáñez and Platts 
(2002) and provides a visual representation of this decision-making process. Figure 1 
graphically details why the make-buy decision is made within an organization as well as 
the various parameters which effect the decision.  
 
Looking at Figure 1, an occurrence in the external environment prompts the organization 
for the need for a new product. The organization then initiates a NPI project to meet this 
demand. During the NPI process the make-buy decision occurs. This decision is 
influenced by various factors and can be made using numerous tools.  Once the decision 
is made, the output (make or buy) is evaluated against the organizations pre-determined 
performance measures.   
 
As can be seen in Figure 1, the factors considered and tool used to make this decision has 
a profound impact on the output of the decision and, in turn, on the performance 
measures. Thus, the subsequent sections of Chapter 2, details the factors and tools that 






Figure 1: Make-buy decision process (adapted from Probert, Cáñez and Platts (2002)) 
 
2.2. Influencing factors on a make-buy decision  
 
Decision-making has become an essential organizational process which has an impact on 
all levels of an organization. Through the progression of technology and streamlined 
business processes, the role of precise decision-making has become even more vital 
(Akdere, 2011). This sentiment holds true irrespective of the industry or landscape in 





In the research conducted by Keeney (1999), it was postulated that no quantitative model 
can be developed or used to aid in a decision-making scenario if the qualitative factors 
which impact the decision are not defined or understood. In line with this philosophy,  a 
exploration of the existing knowledge on the make-buy decision process was conducted 
to define the potential influencing factors that must be considered during this decision- 
making process.  
 
Presented in Table 1 is a summary of the potential influencing factors to be considered as 
determined by each of the respective sources listed. The industry where each research 
article was conducted has been included. A black circle (●) allocated to a specific factor 
indicates that according to literature the aforementioned factor is one of necessity when 
performing a make-buy decision.  
 
Table 1: Analysis of the potential influencing factors of a make-buy decision 
 
   Factors 





























































1 (Minh, 2011) Automotive ● ●   ● ● 
2 (Rosyidi et al., 2016) Manufacturing ● ●   ●   
3 (Dekkers, 2014) Manufacturing ●   ● ●   
4 





   
5 
(Kalaignanam, Kushwaha and 
Swartz, 2017) 
Automotive ● ● ● 
    
6 (Veloso and Fixson, 2001) Automotive ●   ●    
7 (Gross, 1966) Various ● ●      
8 (Mclvor et al., 1997) Various ● ●      
9 
(Channappa, Pichukuppan and 
Viswanathan, 2016) 
Engineering 
Services    
● 
   
10 (Neghab and Poormoaied, 2011) Manufacturing ●    ● ● 
11 (Probert, Cáñez and Platts, 2002) Manufacturing ●   ● ●   
12 (Doukas and Simatupang, 2002) NA    ●    





14 (Zhao and Chen, 2010) Pharmaceutical ●       





●     




      
17 (Preker, Harding and Travis, 2000) Health Care  ●      
18 (Dabhilkar, 2011) Manufacturing ●       
19 (Zhang et al., 2019) Manufacturing ● ● ●  ●   
20 
(Cruz-Cázares, Bayona-Sáez and 
García-Marco, 2013) 
Manufacturing ●   ●   
 
The six factors presented in Table 1 were selected by means of the maximum occurrence 
of each factor amongst the literature sampled. It must be noted that other factors were 
evident in the literature; however these factors were unique to each of the respective 
author’s specific research area of interest. The unique factors observed have been 
excluded from this research study. This exclusion is based on the fact the research aims to 
create a generic baseline and draw from the best practices obtained from literature. An 
observation from the literature examined, indicates the factors considered during a 
decision-making process are dependent on the situational state of an organization.  
 
To determine the factors which have the highest impact a Pareto analysis of the above 
literature was conducted. A Pareto analysis is a statistical technique used in the selection 
procedure of a finite number of elements which have the largest overall effect. Data is 
ranked from highest to lowest based on frequency of occurrences. The output of a Pareto 
analysis is normally depicted in the form of a Pareto chart. This chart illustrates the 
various factors under consideration in ranked order (Talib et al.,2006). In conjunction 
with the Pareto analysis, the 80/20 principle thinking was applied to select the influencing 
factors. The 80/20 principle indicates that for any population, some things are likely to be 
much more important than others (Ng and Ho, 2019). The results of the Pareto analysis 







Figure 2: Pareto analysis of the potential influencing factors of a make-buy decision 
 
As can be seen from Figure 2, the top three influencing factors that should be considered 
during a make-buy decision are cost impact, technology strategy and quality. These 
factors have been identified by means of a Pareto Analysis and have the highest 
occurrences from the literature sampled. A fourth factor has been included to address the 
work conducted by Serrano,Ramírez and Gascó (2018), which indicated the make-buy 
decision does not have a one size fits all approach. The organization specific factor has 
been included in this research, as a unique factor, with a view of creating a generic 
baseline which can be customized by different organizations based on their unique 
situation.   
 
The proceeding sections, 2.2.1 to 2.2.4 inclusive, will provide an overview as well detail 
the importance of each of the identified influencing factors in relation to a make-buy 
decision making scenario.  
 
2.2.1. Cost impact   
 
In the work conducted by Mclvor et al (1997) it was found that the make-buy decision 
plays a significant part in the financial health of an organization.  The cost impact 































and manufacturing capabilities.  The NPD capability of an organization refers to the 
ability of an organization to efficiently produce innovative outcomes using the available 
resources. The resources include, but are not limited to, appropriate personnel, 
equipment, and knowledge (Kalaignanam, Kushwaha and Swartz, 2017). The 
manufacturing capabilities of an organization refer to the capacity and capability 
constraints of available equipment (Rosyidi et al., 2016). If an organization involved with 
a particular NPD does not have the required capabilities to manufacture a component, an 
outlay of capital will be required to obtain these capabilities to manufacture said 
component. The increase in NPD capability must be considered as part of the cost 
drivers, as an outlay of capital on an individual NPI will increase an organizations 
capability for future projects undertaken (Cruz-Cázares, Bayona-Sáez and García-Marco, 
2013).  
 
A direct, generic cost comparison between in-house development and buying a particular 
component is not practical due to the unique nature of each NPI initiative undertaken by 
an organization. However, it is the general acceptance that the costs associated with 
buying out a finished component will be less expensive than developing the capabilities 
to manufacture the component. Buying out a finished product allows an organization to 
pass on the design and development costs onto the chosen supplier. It further allows them 
to leverage the supplier’s technical knowledge while minimizing internal labour and 
equipment costs (Hung and Low, 2008).  
 
An organization should perform a detailed cost comparison to aid in determining whether 
to make or buy a product as part of NPI activities. This comparison would be unique to 
the specific positioning of each organization, but sound economic analysis techniques 
should form the basis of such a comparison (Khan, 2014). Economic analysis is a vital 
tool within the decision making process and comprises of financial tools such as 
discounted cash flow (DCF), payback period, internal rate of return (IRR) and net present 
value (NPV) (Mamogobo, 2012). 
 
The cost impact associated with a make-buy decision is a crucial factor, which has a 
major influence on the outcome of the decision. However, many organizations make 




(Mclvor et al., 1997) . Minh (2011) who conducted research within the automotive 
industry postulated that pre-determined criteria associated with an organization’s unique 
cost and finance strategy should be considered when performing a make-buy decision. To 
further understand the influencing factor of cost impact on the make-buy decision, section 
2.2.1.1 will break down this factor into its sub–components. The intention of which is to 
obtain an in-depth understanding of this factor and the sub-criteria that forms part of its 
makeup.  
 
2.2.1.1. Cost impact-sub-criteria   
 
In the work conducted by Minh (2011), where personnel in the automotive industry 
across various departments were interviewed, the following cost sub-criteria associated 
with a make-buy decision was determined: 
 
 Cost competitiveness - Cost analysis of in-house manufacturing vs. transaction 
cost to purchase the component under investigation. As detailed by  Khan (2014), 
sound economic techniques should be utilized for this comparison. The intention 
of this analysis is to determine what will result in the organization achieving a 
competitive advantage in their respective market segment with respect to cost.  
 
 Finance availability - Organizations require financing throughout their lifecycle 
for various initiatives (Manan, 2010). Within a NPD make-buy decision scenario, 
the availability of funds to either purchase or equip the organization with the 
relevant capabilities to manufacture the component under investigation will 
impact the decision outcome.  
 
 Cost reduction - In product design, cost reduction is a complex procedure based 
on knowledge reasoning. It is performed by detailing the lifecycle cost of a 
component or characteristic. Within product design the economic target and 
technical targets for the product at hand must be balanced (Cai and Han, 2010). 
The economic and technical targets refer to the cost price and product 
specifications that want to be achieved by the organization on the new product 





As detailed by Mclvor et al. (1997) the make-buy decision cannot be solely decided on 
cost reductions. Hence, for this study, cost impact and its associated sub-criteria forms 
only one of the factors to be considered and will be done so in conjunction with the other 
factors determined through the literature review.  
 
2.2.2. Technological strategy 
 
The technological strategy within an organization refers to the strategic orientation an 
organization adopts with regards to the technology it uses to develop its products or 
services (Zhuang, 2007). It involves the setting of long-term objectives for the 
development or acquisition of innovation throughout an organization’s processes (Weiss 
and Birnbaum, 1989). The technological strategy forms part of the larger business 
strategy of an organization and is critical in the development of improved products as part 
of establishing or maintaining an organization’s competitive advantage.  
 
Through the work conducted by Prodromos and Dimitrios (2018), the role of innovation 
in building competitive advantages was investigated. Through an empirical investigation 
within the manufacturing domain, they sought to determine the relationship between 
innovation and competitive advantage in the market. Their findings highlighted the 
importance of knowledge management, intellectual capital, organizational capabilities 
and organizational culture on innovation. Further to this, the active role innovation plays 
in an organization achieving a competitive advantage was empirically validated. 
 
The technological strategy of an organization has a profound influence on the course of 
action taken during a make-buy decision (Probert, Cáñez and Platts, 2002). The balancing 
of the development of both internal and external sources of technology forms part of the 
organization’s technological strategy. An organization must decide if they want to 
position themselves as a technological first mover or late entrant. This will influence 
technology-related decisions which are synonymous with NPD activities (Gerhard and 





An organization can either decide to make, buy and/or perform a hybrid make and buy 
with regards to the required component or technology. The make strategy is a high-cost 
approach whose results cannot be predicted. This approach does increase internal 
knowledge resources within an organization while innovatively fulfilling organizational 
needs. The buy approach has a greater degree of predictability, is less expensive and 
solves capacity problems within an organization. However, it does not solely yield a 
competitive advantage as what is purchased is available to competitors. The synergetic 
approach of buy and make may allow an organization to gain knowledge, reduce costs, 
shorten time to market, enhance innovation performance and increase sales (Cruz-
Cázares, Bayona-Sáez and García-Marco, 2013).  
 
As technological strategy is a broad area of interest, section 2.2.2.1 will break down 
technological strategy into its sub–components, with a view of further understanding this 
influencing factor on the make-buy decision. The intention of which is to obtain an in-
depth understanding of this factor and the sub-criteria that forms part of its makeup.  
 
2.2.2.1. Technology strategy-sub-criteria   
 
Technology management refers to the organizational issues and processes involved in 
developing and implementing a strategic approach to technology. This approach 
facilitates the operationalization and integration of technology management issues into 
the organizations typical management activities (Sikander, 2014). As described 
previously the make-buy decision is one such activity undertaken by an organization 
during NPI.  
 
In the work conducted by Cruz-Cázares, Bayona-Sáez and García-Marco (2013), a 
review of innovation and technology management literature indicated the following as the 
determinants associated with technological strategy with respect to the make-buy 
decision:  
 
 Internal resources - These resources include, but are not limited to, appropriate 
personnel, equipment, and knowledge to complete the successful design, 




market experience on a new technology before investing or alternatively their 
respective technological strategic goals may be inclined to position them as a 
technological leader in the given market segment (Kalaignanam, Kushwaha and 
Swartz, 2017).  
 
 Industry characteristics - Determined by where the organization wants to be 
positioned with the NPD activity undertaken, as part of their competitive and 
market timing strategy. The organization can either determine to be a first mover 
(pioneer) or a later entrant (fast or late follower). A first mover may be able to 
implement differentiation or cost advantages arising from being first to market. 
Alternatively, adopting a follower stance may result in lower imitation costs, free-
rider effects, scope economies or learning from the pioneer’s mistakes (Gerhard 
and Voigt, 2009).  
 
 Appropriability conditions - The product being developed will have to be 
categorized as whether it falls part of the organizations strategic core or non-core 
activities. Organizations may choose to outsource (buy) non-core activities, with a 
view of directing resources to core activities as part of their strategic goals 




Shi et al. (2018) provided a classification of product quality based on the Kano model. 
The classification divided quality attributes in two types: attractive quality and normal 
quality. Normal quality is measurable, visible and expected by customers. The presence 
of high normal quality indicates a low defect rate, high durability, good reliability and 
suitable product performance. Attractive quality refers to product features that customers 
would like to have, but would not cause dissatisfaction if not present. A high attractive 
quality indicates a product with innovative product features, which customers don’t 
expect.  
 
Quality management is an important facet of overall business management (Liu, Wu and 




widely used to improve and control product quality (Sun and Zhao, 2010).  Quality plays 
an integral part within an organization and in the study conducted by Al-Dujaili (2013) it 
was found an improvement in product quality will relate to an increase in operations 
productivity within an organization.  
 
Quality planning is an important stage of the NPI process within the automotive industry.  
This involves specifying product characteristics and failure rates for the product being 
developed. Within the International Automotive Task Force (IATF) 16949 automotive 
quality standard, advanced product quality planning (APQP) provides a standard format 
for product quality planning associated with NPI activities (Jing and Yang, 2009). This 
standard further highlights the importance of quality within the automotive industry. The 
APQP stages associated with NPI include; plan and define, product design and 
development, process design and development, product and process validation and 
feedback and launch. During each of the steps, prescribed tools are used to constantly 
ensure quality objectives are adhered to .Through the work conducted by Song (2013) it 
was found that opinion is divided amongst researchers regarding the effect of quality 
management on NPD capability. With some researchers of the opinion that quality 
management promotes NPI and others believing it hindered the NPI process. The results 
of the work conducted showed that quality management practices are an important aspect 
of NPI; however the applicable quality management practice must be applied throughout 
the various stages of the NPD process. 
 
As described, quality is an important consideration throughout the NPI process. As such, 
when faced with a make-buy decision within a NPI project, quality presents itself as an 
influencing factor. Organizations have to balance the manufacturing cost and product 
quality when undertaking NPI endeavours. The balancing of these two factors places 
further emphasis on the decision being made when faced with a make-buy situation 
(Rosyidi et al., 2016). The product characteristics and failure rates set for the product 
under development will have an effect on the organization, whether the decision is made 
to outsource or manufacture in-house. If the decision is to manufacture said component, 
manufacturing capabilities have to be able to achieve these predetermined targets. This 




facilities. Alternatively, if the outsource option is selected, the quality targets may limit 
suppler selection and affect transactional costs (Dabhilkar, 2011).  
 
The influencing factor of quality will be further examined to determine the respective 
sub-criteria. Section 2.2.3.1 will detail the findings of this investigation, with a view of 
further understanding this influencing factor on the make-buy decision.  
 
2.2.3.1. Quality-sub-criteria  
 
To analytically control the quality during the product design of a new product, the key 
quality sub-criteria must be defined and understood. He and Chang (2009) postulated the 
following key quality sub-criteria that must be considered during the product introduction 
process: 
 
 Performance - The primary operating characteristics of the product as discussed 
by Shi et al. (2018)  forms part of the normal quality of a product. A product with 
a high normal quality will exhibit suitable performance.   
 
 Reliability - The ability of a product to perform a required function under stated 
conditions for a predetermined period of time. It transmits the concept of 
dependability, successful operation or performance and the absence of failure (Mi, 
He and Wu, 2011).  
 
 Conformance - Degree to which a product’s design and operating characteristics 
match a pre-established standard. Within the IATF 16949 automotive quality 
standard, APQP provides a standard format for product quality planning 
associated with NPI activities (Jing and Yang, 2009). As part of this planning the 
critical conformance requirements will be stipulated and designed around. 
 
 Durability - Amount of use one gets from the product before it physically 
deteriorates. If the product can be repaired, durability becomes the amount of use 




either to repair or dispose is determined by economic analysis of the consumer 
(Garvin, 1984).  
 
 Serviceability - The speed, courtesy and competence of the repair of the product. 
In addition to the concern of a product breaking down, customers are concerned 
with the time before service is restored. This is an important consideration for 
customers when choosing a product as a low serviceability rate could result in 
downtime and financial losses (Garvin, 1984) 
 
 Aesthetics - The appearance of the product. Apart from the functionality of a 
product, the aesthetics is also an essential feature which has a profound influence 
on the relationship between the customer and product. Through the optimization 
of product aesthetics an organization can achieve higher customer loyalty to the 
product (Hagedorn, Buchert and Stark, 2018).  
 
 Perceived quality - The indirect measure of available brand. This is an incomplete 
comparison made by the consumer. The customers judge the product on the 
image, advertising or brand name attached to them, rather than the products 
objective characteristics (Garvin, 1984).  
 
During the make-buy decision, the in-house design or manufactured product would be 
evaluated against the various product offerings from external suppliers in the various key 
quality characteristics discussed.   
 
2.2.4. Organization specific factor 
 
As described, the organization specific factor has been included to provide a platform for 
an organization to include a unique factor based on their situation. This is in line with 
creating a generic baseline which can be expanded on by different organizations in 
varying industries. The influencing factors identified will be used to specify the tools and 
techniques that can be used in this decision-making process. This factor is important as it 
increases the extent of factors which the tools and techniques need to accommodate, 





An example of the usage of this factor would be the inclusion of manufacturing strategy 
to this research study. This factor was ranked the 4
th
 factor in terms of occurrence in 
Figure 2. This factor is also is pertinent in this research study as the context of the study 
centres on the automotive manufacturing industry. An organization’s manufacturing 
strategy refers to the choice of investments in processes and infrastructure that enables 
the fabrication of products and their supply to the chosen markets (Raymond and 
Croteau, 2009). In the work conducted by Probert (1996) it was found that the make-buy 
decision is central to the manufacturing strategy of an organization and can be considered 
as one of the principal structural decision areas.  The outcome of a make-buy decision 
will direct organizational resources, independent of the outcome, which will have an 
effect on the manufacturing strategy of the organization.  
 
As per the example above the organization specific factor allows for the addition of a 
unique factor. This is in addition to the three influencing factors as determined by 
literature. An organization may choose to add a factor in line with their respective 
strategic objectives, or a researcher may include a unique factor of particular interest for a 
specific research topic at hand. The inclusion of this factor allows flexibility and creates a 
generic base line from which further research can be conducted.   
 
In line with the chosen organization specific factor of manufacturing strategy for this 
research study, section 2.2.4.1 will break down manufacturing strategy into its sub 
components. This in-depth analysis will aid in understanding this influencing factor on 
the make-buy decision. 
 
2.2.4.1. Manufacturing strategy –sub-criteria  
 
An organization’s manufacturing strategy is a critical component of the organization’s 
broader business strategy, as it provides the organization with a unique strategic position 
by guiding the structural and infrastructural decisions associated with manufacturing 
capabilities (Kulkarni, Verma and Mukundan, 2019).  
 
In the work conducted by Shukla and Adil (2020), manufacturing strategy was broken 




other factors identified as part of this research study was found. As these sub-criterions 
have been explored, they have been omitted as part of the analysis of manufacturing 
strategy. These include internal resources, cost competiveness and appropriability 
conditions. The unique sub-criteria observed are presented as follows: 
 
 Capacity – Defining/determining how many machines are required to support the 
production of given quantities (Christ et al., 2018). With a NPI make-buy decision 
the organization must determine if they possess capacity to produce the 
component under investigation.  
 
 Facilities – Refers to required location, size and specialization required to conduct 
production of an item (Shukla and Adil, 2020) . During the NPI phase, an 
organization must consider whether they have the adequate facilities during the 
design process of the product.  
 
 Production planning and control (PPC) - Deals with determining and solving the 
tasks connected with production, taking into consideration the major factors of 
production resources, operations, conditions and goals, which in turn controls the 
execution of decisions (Bikfalvi, Erdélyi and Tóth, 2010).  
 
Now that the influencing factors, as well as their corresponding sub-criteria of the make-
buy decision have been identified, the following section will explore the available tools 
and techniques to assist with this decision-making process.  
 
2.3. Applicable industry tools and techniques 
 
Decision-making can be defined as the process of identifying problems and opportunities 
and then providing solutions from them (Daft, 2015). In the work conducted by Turan, 
Fidan and Yıldıran (2019) the decision-making process was broken up into predetermined 
stages. The stages depend on the complexity of the decision at hand and vary based on 
the decision at hand. Multiple tools and techniques were postulated which aims to assist 
with accurate progression through the various stages, until a final outcome is reached, for 




can be used in the make-buy decision have been researched and detailed in the 
proceeding section.   
 
Section 2.3 identifies the tools and techniques available to assist with the make-buy 
decision, by means of literature review of the existing knowledge basis. The aim of which 
is in line with answering research question 1.4.2. Table 2 illustrates a summary of the 
available industry tools and techniques as discussed or utilized by each of the respective 
sources listed. A black circle (●) allocated to a specific tool indicates that according to 
literature the aforementioned tool has been used or recommended by the author for use 
during a make-buy decision scenario. 
 
Table 2: Analysis of industry tools and techniques used in the make-buy decision 
 
   Tools 






















































































1 (Minh,2011) Automotive   ●    
2 (Rosyidi et al., 2016) Manufacturing ● ●     
3 (Dekkers ,2014) Manufacturing ● ●     
4 
(Mantel, Tatikonda and Liao, 
2006) 
Various ● ●     
5 
(Kalaignanam, Kushwaha and 
Swartz, 2017) 
Automotive ●      
6 (Veloso and Fixson, 2001) Automotive ●      
7 (Gross,1966) Various ●      
8 (Mclvor et al., 1997) Various ●      
9 




●      
10 (Neghab and Poormoaied, 2011) Manufacturing    ●   
11 (Probert, Cáñez and Platts, 2002) Manufacturing   ●    




13 (Gerhard and Voigt, 2009) 
Technology 
Based 
  ●    
14 (Zhao and Chen, 2010) Pharmaceutical     ●  
15 (Hung and Low, 2008) 
Information 
Technology 
●      
16 (Register and Golding, 2008) 
Information 
Technology 
     ● 
17 
(Preker, Harding and Travis, 
2000) 
Health Care ●      
18 (Dabhilkar, 2011) Manufacturing ●      
19 (Zhang et al., 2019) Manufacturing ●   ●   
20 
(Cruz-Cázares, Bayona-Sáez and 
García-Marco, 2013) 
Manufacturing  ●     
 
To determine the tools which have the highest occurrence, a Pareto analysis was 
conducted by the author. Similarly to the approach taken to identify the potential 
influencing factors, a Pareto chart was constructed by the author, which can be seen in 
Figure 3. The intention of the Pareto chart is to identify the most frequently occurring 




Figure 3: Pareto analysis of industry tools and techniques  
 
As can be seen from Figure 3, the top three tools and techniques that can be used in the 
make-buy decision-making process as obtained from literature are transaction cost 
economics, resource-based view and analytical hierarchy process method (AHP). It is 


































influencing factors, to ensure the correct outcome is achieved when performing a make-
buy decision. Therefore, occurrence from literature cannot be the only defining factor in 
selection of the applicable tools and techniques. To ensure the most appropriate tool was 
selected and used in this research study, research was conducted on each of the three 
identified tools and techniques. 
 
Transaction cost economics is an empirically supported theory that has been used in 
make-buy decision scenarios. In the work conducted by McNally and Griffin (2004), the 
suitability of the usage of transaction cost economics in the make-buy decision was 
tested. Their findings indicated that transaction economics only considers the factors of 
market conditions, control, supply assurance and cost. Alternate factors which may 
impact the decision making process within the organization were not considered through 
the use of this theory. Through their research it was found there was no support for the 
association between transaction cost economic variables and decision outcome.   
 
Gerhard and Voigt (2009) described transaction cost theory as a monovariat approach, 
which determines the suitability between alternatives based on the costs of transactions.  
Through this approach the transaction cost is deemed the dominant central decision 
factor. They further deemed this approach as operational but highlighted the 
shortcomings. These include the fact that monovariat models only consider one variable 
to assess the benefit of an alternative. It was concluded that monovariat approaches, 
especially on the basis of transaction cost theory, have low practical relevance for final 
decision-making. 
 
The resource based view theory states how resources and capabilities within an 
organization can be utilized to achieve a competitive advantage (Bonet, Peris-Ortiz and 
Gil-Pechuan, 2010). The implication of the resource based view on the make-buy 
decision indicates that resources and activities which are critical to the competitive 
advantage of an organization are maintained internally, while non-critical resources and 
activities are outsourced (Bohnenkamp, 2013). The logic of the resource based view 
states activities can be outsourced (“buy”) if the criteria of value, rarity, inimitability and 
non-sustainability are not met when confronted by a make-buy decision. Bohnenkam 




This is due to the tautological nature of the theorem, as the relationship between an 
organizations rare and valuable resources and their competitive advantage is seen to be 
natural. The lack of empirical testing, has divided scholarly opinion on the resource based 
view. Bohnenkam (2013) indicates the resource based view may have a practical use, 
within a range. Further to this the author recommends further research into this area, 
albeit its difficulty.  
 
Serrano, Ramírez and Gascó (2018) dealt in detail with the various techniques applied to 
the make-buy decision. Through their study which analyzed ninety-nine academic 
journals over a three decade span, they sought to improve the academic understanding of 
the make-buy decision. Through this review they found the make-buy decision cannot be 
resolved nor explained by one technique alone. Further to this, they warn about the 
combination of transaction cost economics and the resource based view as these 
techniques contradict each other.  With regards to the use of tools and techniques, they 
suggest that the transaction cost economic theory and resource based view theory should 
not be considered in isolation when performing a make-buy decision.  
 
The AHP method is a multiple criteria decision-making framework. This technique 
assists with decision-making by breaking up complex problems into a multilevel 
hierarchical structure (Ahmad and Khalid, 2019). This method sets priorities and helps 
make the best decision when both qualitative and quantitative aspects of a decision need 
to be considered.   This method not only helps decision makers arrive at the best decision, 
but also provides a clear rationale on how the decision was construed. (Kazakidis, Mayer 
and Scoble, 2004). The method facilitates team decision-making as part of the process 
involves the ranking of alternatives by team members (Álvarez, Moreno and Mataix, 
2013). Minh (2011) stated the following benefits with respect to using the AHP method: 
 
 The AHP method allows for all factors of the decision problem to be considered 
and related in logical structure. This also makes the AHP method flexible in its 
usage. 
 The AHP method does not require the decision maker to specify quantitative 




where decision makers assess values and provides numerical weights. Hence, the 
AHP facilitates decision making to a finer level of detail.  
 AHP framework is easily understood, which promotes usage amongst decision 
makers 
 
Through the investigation of the three highest tools and techniques being transaction cost 
economics, analytical hierarchy process method and resource-base view, the selected tool 
for usage in this study was determined to be the AHP. This decision was determined 
based on the strengths associated with the AHP as a decision-making framework, in 
comparison to the alternatives. Rationale behind this decision included the flexibility of 
AHP, team involvement factor and empirical nature when compared to other methods 
evaluated (Minh, 2011).  
  
Section 2.2.1 provides an overview and further context into the AHP, which has been 
selected as the most favorable decision-making framework to support a make-buy 
decision. The section will also detail the steps involved with the application of the AHP, 
the intention of which is to build an understanding of the application of AHP on decision-
making for implementation in proceeding chapters.  
 
2.3.1. Analytical hierarchy process method (AHP) 
 
The AHP method developed by Thomas Saaty in the 1970’s, is a multi-criteria decision-
making technique. This decision-making framework allows both tangible and intangible 
factors to be evaluated to find the alternative which best meets the decision goal. Due to 
its flexibility and adaptability, AHP has been proven to be suitable for a wide range of 
decision-making scenarios (du Plessis, 2012). The method has been utilized by many 
researchers to obtain quantitative judgements from decision makers (Ahmad and Khalid, 
2019).  
 
AHP assists with decision-making by breaking up complex problems into a multilevel 
hierarchical structure. The multilevel hierarchical structure facilitates the pairwise 
comparisons of a series of one-on-one alternatives, thus reducing the complexity of the 




comparisons are made on the experience of respondents. These one-on-one comparisons 
are then collated through the hierarchical structure exposing the best alternative to meet 
the decision outcome.   
 
Figure 4 adapted from du Plessis (2012) has been constructed to illustrate the multilevel 
hierarchical structure of the AHP technique. As detailed, the levels presented can increase 
proportionally to the number of sub-criteria present within the decision-making scenario. 
Figure 4 further illustrates the flexibility and adaptability of the AHP. The model can be 





Figure 4: Graphical representation of the AHP (adapted from (du Plessis, 2012)) 
 
A Summary of the sequence of the AHP decision-making analysis as described by Saaty 
(1990) is as follows: 
 
 Characterize the goal or the desired decision problem. 
 Identify rating factors and criteria. Subsequent levels can be added with pertinent 
sub-criteria to be considered.   




 Collaborate with subject matter experts or an assessment team to improve the 
model. 
 Rate each alternative against each other using pairwise comparisons based on the 
ability to meet the criteria identified. The use of comparison matrices facilitates 
this step.  
 Calculate the weighted contribution to the decision goal for each criteria and 
condition combination. 
 
Due to its flexibility and ease of use, the AHP has evolved from a purely multi-criteria 
decision-making technique to a technique used in a multitude of areas, such as project 
management to the selection of machinery or technology (Ahmad and Khalid, 2019). The 
technique is well represented in both the automotive as well as manufacturing industries, 
utilized and/or discussed by authors such as Minh (2011); Ahmad and Khalid (2019); 
Probert, Cáñez and Platts (2002) and Sun, Zhu and Xie (2008), with the authors using the 
technique in varying decision-making scenarios, which is a further testament to its 
flexibility.  
 
2.4. Conclusion  
 
This chapter investigated the available literature around the make-buy decision with a 
view of creating a fundamental knowledge basis around this operational area of interest. 
The effect of the make-buy decision on limited organizational resources such as capital, 
equipment and time was observed. As the decision outcome will influence the directing 
of resources within an organization. The aim of which was to provide a foundation of 
understanding before conducting further research. The literature investigated centered 
around the two postulated research questions namely; what are the factors to consider 
during the make-buy decision-making process? And what tools and techniques are 
available to reduce the gap between expected and actual results when making a make-buy 
decision? 
 
The literature highlighted the factors that should be considered when performing a make-
buy decision in the form of cost impact, technology strategy and quality. This was 




vast complexity of this decision was observed. Through this it was found there is no one-
size-fits-all solution in making this decision, with the organizational make up being 
paramount to the process. As a result of this, a fourth factor was introduced, the 
organizational specific factor, to ensure flexibility and the creation of a generic platform 
from which the research could stem. To further understand the makeup of these 
influencing factors, their respective sub components were researched. These factors were 
imperative in directing the research into the next question, what tools and techniques are 
available to reduce the gap between expected and actual results when making a make-buy 
decision? 
 
This chapter further delved into the available tools and techniques that are available when 
performing a make-buy decision. A Pareto analysis of literature reviewed was 
undertaken, however this served as a guide in selecting the most applicable tool or 
technique and not the defining factor. To ensure that the selected medium would 
accommodate all factors obtained, further investigation was done on each of the three 
tools and techniques obtained from the Pareto analysis. Transaction cost economics, 
analytical hierarchy process method (AHP) and resource-base view were all investigated 
for their suitability in this decision-making scenario and it was found that the AHP was 
the best suited. Finally, the chapter explored the AHP in terms of how it is applied to the 

















3. Chapter 3 Conceptual framework development  
 
The following chapter details the development of the proposed decision-making 
framework to be used in a make-buy decision. This framework will be developed from 
the findings of the literature review in conjunction with the research questions. Further to 
this, the technical aspects of the frameworks functionality will be outlined. This will all 
culminate in prescribing how the framework will output a decision outcome.   
 
3.1. Conceptual framework  
 
The insight gained through the literature review formed the basis of the development of 
the conceptual framework, which has been proposed to aid in a make-buy decision during 
NPI. The starting point entailed deciding the frameworks structure; AHP was determined 
as the most suited decision making framework to support in this undertaking. In turn, the 
AHP ideology was used as the basis for the development of the AHP framework, 
pertinent to this research study (Saaty, 1990). As per the AHP ideology, the first step 
necessitated the decision goal, which was classified as whether to make or buy, which is 
in line with the research objective. Following which, as per the AHP steps, the rating 
factors and subsequent sub-criteria had to be identified.  
 
The four influencing factors on a make-buy decision during NPI are cost impact, 
technological strategy, quality and manufacturing strategy as determined through the 
literature review. These were classified as the level two rating factors of the proposed 
AHP framework. The effect of each of these factors on the make-buy decision has been 
thoroughly detailed within Chapter 2. The inclusion of these factors further corresponds 
to research question one. To ensure the factors are not too broad for the users of the 
framework, level three was determined as the sub-criteria corresponding to each of the 
respective factors. The sub-criteria presented are tailored to a make-buy decision within a 
NPI context. Finally, the two alternatives under consideration were categorized. In the 
proposed framework, this was determined as make or buy respectively. Figure 5 
conceptualized by the author, illustrates the proposed AHP framework which 
encompasses the various elements described. Within this framework, levels one to four 









Figure 5: Proposed make-buy AHP framework 
 
Section 3.2 outlines the technical aspects of the AHP method, in terms of rating, pairwise 
comparisons and consistency validation.  This will provide insight into the function of the 
AHP in terms of achieving a decision outcome.  
  
3.2. Framework mechanics  
 
As per the AHP ideology, ratings and pairwise comparisons must be performed on the 
level two, three and four items of the proposed framework depicted in Figure 5 (Saaty, 




Pairwise comparisons of the level two items (factors) with respect to the general objective 
(make or buy decision). Pair wise comparisons required for the level two items are 
illustrated in Table 3.   
 










Cost impact 1                   
Quality 
 
    




      
        




     
       
        
  1 
 
Pairwise comparisons of the level three items (sub-criteria) with respect to the level two 
items (factors). An example of the pairwise comparisons required for the sub-criteria of 
cost impact has been illustrated in Table 4. Similarly, the same procedure will be required 
for the respective sub-criteria of quality, technological strategy and manufacturing 
strategy.   
 







Cost reduction  (Cr) 
Cost competitiveness 1               
Financial availability 
 
      
  1        
Cost reduction 
 
      
         
  1 
 
Pairwise comparisons of the level four items (make or buy) with respect to the level three 
items (sub-criteria). An example of the pairwise comparisons required for the make or 
buy alternatives with respect to the sub-criteria of cost competitiveness has been 
illustrated in Table 5. Similarly, the pairwise comparisons of the make or buy alternatives 







Table 5: Pairwise comparisons for make or buy alternatives with respect to cost competitiveness 
 
Cost competitiveness Make Buy 
Make 1          
Buy 
 
        
  1 
 
As part of the AHP, Saaty (1990) prescribed a scale for use when performing 
comparisons between alternatives. Table 6 depicts the rating scale with the corresponding 
definitions and explanations. The scale depicts ratings from 1 to 9, with 1 symbolizing 
equal importance ascending to 9 which symbolizes extreme importance. This scale will 
be used when performing pairwise comparisons between alternatives throughout the 
framework depicted in Figure 5 and further in the examples presented in Tables 3-5.  
 
Table 6: AHP comparison rating scale (Saaty 1990) 
 
Saaty (1990) further postulated a mechanism to check the consistency of the sample 
obtained for each subset of pairwise comparisons performed. The consistency ratio (CR) 
provides a measure of the consistency of the sample being evaluated. As per Saaty (1990) 
a  variation of less than or equal to 10% is acceptable i.e. CR ≤  0.1. The presence of a 
CR > 0.1 indicates a largely inconsistent sample. An inconsistent sample will affect the 
reliability of the AHP technique. To calculate CR for a unique matrix, the following 




Definition  Explanation  
1 Equal importance Two activities contribute equally to the objective 
3 
Moderate 
importance of one 
over another 
Experience and judgment strongly favour one activity over 
another 
5 
Essential or strong 
importance 





An activity is strongly favoured and its dominance 
demonstrated in practice 
9 Extreme importance 
The evidence favouring one activity over another is of the 
highest possible order of affirmation 
2,4,6,8 
Intermediate values 
between the two 
adjacent judgements 




                                                       
  
  




    = Random Index 
    = Consistency Index 
The random index (   ) is a constant, determined by the order of the matrix being 
evaluated.  The consistency index (CI) can be calculated for a unique matrix of pairwise 
comparisons via the following formula: 
 
                                                                
      
   




   = Number of comparisons being made 
      = Principal eigenvalue of the matrix being evaluated 
 
The flexibility of the AHP allows pairwise comparisons to be done by multiple 
participants. A group rating can be achieved by calculating the geometric mean of the 
individual ratings obtained (du Plessis, 2012). This geometric mean can be applied to the 
pairwise comparisons of both the factors, as well as alternatives. The priority of each 
alternative is calculated through matrix multiplication of the matrix formed through 
pairwise comparisons of the alternative to each factor multiplied by the priority vector of 
each of the factors. The priority vector is simply the normalized Eigen vector of the 
matrix in question. The alternative which presents the highest priority is deemed as the 
optimum alternative in terms of meeting the desired decision outcome (Saaty, 1990).  
 
3.3. Conclusion  
 
The Proposed make-buy decision-making framework has been developed and presented 
in Figure 5. This framework was developed through the insight gained from the literature 




will be carried forward for usage in the following chapters. The technical aspects of the 
operation of this framework were also detailed within the chapter. This included the 
rating scale, consistency validation and, ultimately, how the decision outcome is 


































4. Chapter 4 Research methodology 
 
This chapter details the research methodology used for the collection of data for this 
study. The chapter provides information on the research approach, research method 
selection, and data collection instrument, sampling and data analysis process.  The 
research purpose is to answer the research questions postulated in Chapter 1 and validate 
the findings of the literature review as well as the conceptualized framework presented in 
Chapter 2 and 3 respectively.  
 
4.1. Research approach 
 
The research questions, outlined in Chapter 1, are as follows: 
 
 What are the factors to consider during the make-buy decision-making process? 
 What tools and techniques are available to reduce the gap between expected and 
actual results when making a make-buy decision? 
 
These questions are both descriptive in nature and aim to provide a comprehensive 
understanding around the make-buy decision-making process during NPI within the 
automotive sector. As described by Kothari (2004), the purpose of descriptive research is 
the description of the current situation as it exists at present.  This knowledge basis is 
crucial in meeting the objective of the research study, which is to develop a framework to 
be used when performing a make-buy decision during the NPI process within the 
automotive manufacturing environment. Descriptive research is contrasted with 
experimental research, in which environments are controlled and subjects are given 
different treatments (Vogt, 2011). As per this definition, it is further justification that the 
research questions are descriptive in nature.  
 
The research can be categorized as applied research. Applied research is a term used to 
classify various kinds of research that aims to solve a particular problem. Applied 
research aims to resolve problems through the collection and analysis of data, which 
directly informs organizational decision-making (McEneaney, 2018). As the research 




framework to aid in the make-buy decision making process, it can be classified as applied 
research (Kothari, 2004). 
 
4.2. Research design  
 
Research design can be described as the framework for the collection and analysis of data 
that will make it possible for the researcher to answer the research questions they have 
posed. This design encompasses almost all aspects of the research, from the details of the 
data collection to the selection of the data analysis techniques (Flick, 2012).  The entire 
structured research process undertaken has been depicted in Figure 6. This process 
involved organizational problem identification, literature review of existing body of 
knowledge, derivation of conceptual framework based on findings from theory, data 
collection from industry experts for framework validation, analysis of data and finally 









To successfully meet the research objective stipulated in Chapter 1, this research study 
adopted a qualitative approach. In conducting qualitative research, researchers gather 
insight or knowledge about a topic in an attempt to understand perceptions, attitudes, and 
reasoning behind actions (Davy and Valecillos, 2010). Through this approach, 
researchers are able to understand not only what occurs but more importantly why they 
occur. A qualitative research approach is valuable in determining the opinions and 
attitudes of research participants (Davy and Valecillos, 2010). In the work conducted by 
Cassell et al.(2018), it was found that there was increasing interest in the uses and 
opportunities offered by research informed by qualitative methods, within the areas of 
business, management and organizational research.  
 
To meet the research objective, a conceptual framework was developed from the findings 
of the literature review and would need to be validated empirically with detailed data. 
This validation was targeted through obtaining in-depth information from industry 
experts, involved within this unique decision-making process. Obtaining the required 
knowledge further justifies the suitability of employing a qualitative approach. The 
results obtained through research are non-quantitative in nature nor requires rigorous 
quantitative analysis (Kothari, 2004). The data collection tools used to obtain this 
information has been discussed in the subsequent section.  
 
4.3. Data collection tools  
 
To obtain the insight and knowledge required to meet the research objective, a descriptive 
and qualitative research approach was determined as the best suited approach for this 
research study. Davy and Valecillos (2010) prescribe the five data collection tools as 
content analysis, interviews, observation, focus groups and usability tests that can be 
employed as part of a qualitative research study. 
 
As part of this research study, a literature review was conducted through the review of 
various mediums of peer reviewed sources. Through this review, the various factors 
which influence the make-buy decision were identified and analyzed. The literature 
review also detailed the available tools and techniques used during this unique decision 




form of AHP. The identified factors and selected tool was vital in developing the 
conceptual framework outlined in Chapter 3. 
 
To verify the findings from the literature review and validate the derived conceptual 
framework, this research study employed the use of semi-structured and open-ended 
individual interviews as the data collection tool for the field research conducted. 
Interviews provide researchers with rich detailed qualitative data for understanding 
participants’ experience, how they describe those experiences, and the meaning they 
make of this experiences (Castillo-Montoya, 2016). Interviewing is the most common 
qualitative research method and is a powerful way to gather data (Morris, 2018). As the 
aim was to obtain in-depth qualitative information from industry experts involved within 
the make-buy decision-making process, individual interviews was deemed the most 
suitable data collection tool.  
 
Qualitative interviewing is based on conversation, with emphasis on the researchers 
asking questions and listening to responses from participants. The main purpose of 
qualitative interviewing is to obtain interpretations, not facts or laws from participants 
(Gubrium and Holstein, 2012). Qualitative interviews provide a key platform for the 
exploration into the way participants experience and understand their world. It provides 
unique access to the experiences, opinions and activities of participants, detailed in their 
own words (Brinkmann and Kvale, 2019). This is further demonstration that interviewing 
is the best suited data collection tool for this research study. To obtain the rich, detailed 
information from industry experts, the interview protocol and subsequent interview 
questions had to support this process. The following section details the interview protocol 
design, undertaken in line with meeting the research objective.  
 
4.4. Interview protocol design  
 
Castillo-Montoya (2016) postulated that qualitative researchers can strengthen the 
reliability of the interviews conducted as a data collection tool by refining their respective 
interview protocol. The first step of this refinement protocol is to ensure interview 
questions align with the study’s research questions. The intention of the interviews 




buy decision-making process. Furthermore, the intention is to validate the conceptual 
framework developed in chapter 3. As such, the interview questions were structured 
around these objectives. The successful meeting of these objectives would cascade into 
the overall successful meeting of the research study objective, to develop a framework to 
aid in the make-buy decision-making process.  
 
A participation invite was sent out electronically to all identified individuals on a one-on-
one basis to participate in the interview. Upon acceptance, interview dates were 
scheduled. The interviews were scheduled for duration of one hour per interviewee. The 
interview protocol will consist of a preliminary welcome, research study explanation and 
the interview questions. The breakdown of the interview protocol is as follows: 
 
Preliminary welcome: During this section the interviewer will welcome the participant, 
thank them for their participation, provide an overview, as well as the objective of the 
study, and obtain consent to conduct the interview from the participant via consent letter 
in Appendix A.  
 
Section 1: In this section the interviewer will request background information from the 
interviewee. This will include position in the organization, number of years within the 
organization and qualifications. 
  
Section 2:  This section aims to address the first research question; ‘What are the factors 
to consider during the make-buy decision-making process?’The interviewer will ask each 
participant what factors they feel are important to consider during a make-buy decision- 
making scenario. The interviewer will then lead with questioning on what sub-criteria or 
characteristics the participant feels contributes to each of the respective factors they have 
previously given. The factors and respective sub-criteria obtained from literature have 
been detailed in Table 1 in Chapter 2.  
 
Section 3: This section aims to validate the factors used in the conceptual framework 
(Figure 5) developed in Chapter 3. The conceptual framework will be presented to the 




questions on the factors incorporated in the conceptual framework, obtained through 
literature review. The complete detailed interview protocol can be found in Annexure B.  
 
4.5. Sampling  
 
Participants were selected through a combination of both purposive and expert sampling. 
Purposive sampling is based on the judgement of the researcher as to who will provide 
the best information in line with the research objective. Expert sampling is whereby the 
researcher seeks the consent of those that are experts in the specific area of study (Etikan 
and Bala, 2017).  
 
In line with the sampling plan adopted, six participants were selected to participate in the 
interviews.  Each participant had more than five years of experience in the product 
development environment and currently form part of an organization’s decision making 
panel for NPI make-buy decisions. The researcher forms part of this panel and to avoid 
bias, was excluded from the sample. The participants were also diverse in the fact that 
they were all from different departments within the organization. This was done to obtain 
diverse view points on the subject matter from individuals whose key focus areas are 
different. The criteria used for the selection of the participants were as follows: 
 
 Participants are currently involved with the make-buy decision of NPI. 
 Participants have more than five years of product development experience. 
 No more than one participant from a single department. 
 
Through this sampling approach, experts who are involved with this decision making 
process within the case organization were targeted for the interview process. Participants 
were invited individually for an interview through email. As only a few individuals 
participated, no questions were asked about any specific previous product decisions to 
ensure there was no way of revealing their identity. The core focus of the interview was 
on perceptions around the make-buy decision factors, in line with the interview protocol 





4.6. Data reliability and validity  
 
With respect to research data, reliability refers to consistency of the outcome of measure 
and validity refers to accuracy of conclusions drawn based on the data obtained (Suter, 
2014). During qualitative research, data analysis is often based on the meanings emerging 
from narrative information. In qualitative research, the terms trustworthy and credible are 
used to communicate the worth of measurements and conclusions. Trustworthiness 
revolves around building a case for becoming confident of the findings and convincing 
others through rigorously documenting procedures and reasoning (Suter, 2014).  
 
To ensure reliability and validity, a clear interview protocol was designed in line with the 
research objective. The same process and protocol was followed for all interviews 
conducted as part of this research study. The researcher maintained a neutral stance to 
avoid skewing the opinions of participants. As described in the interview protocol, all 
participants were kept anonymous; this ensures participants can share their honest views.  
To make certain of the validity of the data obtained, interview data from the respective 
interviews were transcribed to text directly after each interview and sent to the respective 
participant for validation before data analysis was undertaken. To ensure the correct data 
was captured from the interview process, interviews were recorded electronically. This 
allowed the source data to be reviewed and validated before analysis.  
 
4.7. Ethical considerations  
 
The four ethical principles of autonomy, beneficence, non-maleficence and justice were 
addressed and accounted for during the research study as follows: 
 
Autonomy - Each participant was taken through a consent letter before the 
commencement of the interview. This consent form was designed to ensure that each 
participant understood the purpose of the study, that they are aware of their rights as a 
participant and to confirm that they were willing to take part, by means of a signature of 
consent. The letter also allowed for the withdrawal of the participant at any time without 




provided authorization to the researcher for research to be conducted in the form of 
written consent.  
 
Beneficence - The participants did not directly benefit from the participation in this 
research study. However, the organization to which the participants belong would benefit 
from this research. This was through the findings of the research being shared with the 
organization. These findings may be used by the organization to improve the make-buy 
decision making process during their new product introduction undertakings.  
 
Non-maleficence - Due to the nature of the study there was no potential for physical 
harm to the participants or the entire group from which the participant was selected 
during this research study.  In terms of reputational or foreseeable harm, the organization 
and participants were all kept anonymous throughout the research study. Prospective 
interview participants were invited individually, through an electronic medium, to 
participate in the interviews. This was to circumvent the potential for the participants to 
be victimized by non-participants from the organization as well as prevent identification 
amongst participants.   
 
Justice - Participants were selected through purposive or expert sampling and comprised 
industry experts, who are involved with this decision making process. All prospective 
participants were invited individually to conduct an interview and were free to accept or 
decline the request to conduct an interview. Participants were invited individually thus 
preventing them from identifying each other. The participants would receive the greatest 
potential benefit as the findings of the study could improve the make-buy decision 
making process within their organization.  
 
4.8. Data analysis  
 
Data analysis is the process in which data is transformed into findings. In qualitative data 
analysis, the raw data to be analyzed are text words rather than numbers. This analysis 
comprises techniques to search and code textual, audio and pictorial data and to explore 





The entire data analysis process adopted has been illustrated in Figure 7. The data 
analysis phase included the collection of the opinions and thoughts of industry experts 
through interviews. The interview questions were tailored to the research questions, and 
in turn, the overall research objective; in this case, to obtain information on the factors 




Figure 7: Data analysis process (adapted from Akerele, Vermeulen and Marnewick, (2019)) 
 
To analyze the responses of interviews conducted, a deductive qualitative coding 
approach was employed. Qualitative coding is the method in which data segments are 
identified as relating to or being an example of a more general idea, theme or category. A 
deductive approach to coding is whereby the themes or categories to be considered are 
specified upfront in the coding process (Lewins and Silver, 2011).  In this research study, 
the categories used for the qualitative data analysis process were defined as the 
influencing factors and corresponding sub-criteria, illustrated in Figure 8, which were 
obtained through the literature review. New categories were added as required, based on 






Figure 8: Predetermined categories 
 
4.9. Conclusion  
 
Chapter 4 has outlined the research methodology, data collection and analysis approach 
followed as part of this study. The research study employed a qualitative research 
approach. Through qualitative research, researchers gather insight or knowledge about a 
topic in an attempt to understand perceptions, attitudes, and reasoning behind actions 
(Davy and Valecillos, 2010). This approach was considered the most suitable to meet the 
research objective, which was to develop a framework to aid in the make-buy decision. 
Through this approach, the researcher could obtain detailed information from industry 
experts involved in this decision-making process, which would be invaluable in 
validating the derived conceptual framework and, in-turn, findings from the literature 




obtaining rich detailed qualitative data for understanding participants’ experience, how 
they describe those experiences, and the meaning they make of these experiences 
(Castillo-Montoya, 2016). This was in line with the data required to support this research 
study’s objectives.  
 
Chapter 5 presents the results and analysis from the interviews conducted, with the aim of 
































5. Chapter 5 Data Analysis  
 
The following chapter details the analysis of data collected through the interviews 
conducted, as per the methodology detailed in Chapter 4. The qualitative data obtained 
will be presented and compared with the conceptual framework developed in Chapter 3.  
The purpose of which is to validate the literature findings and consequently answer the 
research questions.  
 
5.1. Research Setting  
 
A South African automotive manufacturer was selected as the research site for this study. 
The organization comprises five distinct divisions across varying automotive product 
categories, such as filters, brake pads and lubricants, with each engaging in NPI activities. 
The organization services the aftermarket, as well as OEM markets, in South Africa and 
other targeted international markets. NPI activities are initiated by a central marketing 
department, who identify opportunities within the respective target markets. Product 
development functions are managed by specialist technical personnel per unique 
operating division. The final internal customer for each NPI activity is the corresponding 
manufacturing facility where the NPI activity is being conducted.  
 
Decision-making with regards to product development is conducted by both the 
respective divisional and group employees involved with a NPI.  With regards to the 
make-buy decision for NPI across all divisions, the organization has a pre-determined 
cross functional committee who steers this function. This committee is adapted to the 
situation of the decision at hand, based on a multitude of factors such as, but not limited 
to, capital outlay and priority of the project. The committee comprises representatives 
from varying departments, such as manufacturing, marketing, technical, finance and 
planning. A typical example of such a committee can be found in Figure 9. This is to 
ensure decisions are made by the collective team and that the various functions are 
represented by the corresponding stakeholders involved. Each committee member has an 
equal say in the decision making process and all divisions operate within the same 







Figure 9: Typical make-buy decision-making committee 
 
This research study was conducted in one of the five pre-existing divisions of the 
organization. Profiling of the participants of this study has been detailed within this 
chapter. This includes the detail of the respective participant’s functional area within the 
organization, as well as their respective years of experience with make-buy decision 
making with regards to NPI. 
 
5.2. Data analysis  
 
Data analysis for this qualitative study encompassed the collection of all participants 
responses obtained through the interview process, during which participants related their 
respective experience and opinions to questions centered on the make-buy decision. 
Interviews were conducted either in person or through video calling software. Through 
these two mediums, some of the interviews were recorded whilst others were not, due to 
the request from participants.  The responses were then transcribed into text and compiled 
into a pre-determined format. During interviews that were not recorded, the researcher 
captured the applicable participant’s responses while the participant provided responses 
to each question.  To ensure data validity, participants who requested to not be recorded 
were asked to approve transcribed text before data analysis was conducted.    
 
Analysis of the data was split into three sections corresponding to each stage of the 
interview protocol (Appendix B). Section one, which focused on background 
information, was analyzed in terms of the participants responses to individual questions. 
The results of this analysis were presented both graphically and in tabular format 





With respect to section two, the transcribed files were loaded onto Atlas.ti version 8, 
computer-assisted qualitative data analysis software (CAQDAS). This software assisted 
with the analysis of interview data in terms of storage, comparison and organization. The 
software further provided the platform for coding of data in line with the pre-determined 
categories, as well the identification of new categories as per individual participant’s 
responses. The individual coded data, obtained through the use of Atlas.ti version 8, of 
each participant was then combined using the code manager function to obtain the 
cumulative factors and sub-criteria. Extracts of the coding process undertaken and 
identification of factors and sub-criteria on Atlas.ti have been included in Appendix C. A 
deductive qualitative coding approach was employed to analyze the data obtained from 
section two of the interview protocol. As part of this approach, the themes or categories 
used for the coding process were specified upfront in the coding process  (Lewins and 
Silver, 2011). The categories used were defined as the influencing factors and 
corresponding sub-criteria, illustrated in Figure 8, which were obtained through the 
literature review.  
 
As the participants did not use the exact terminologies used to define the pre-determined 
categories, the researcher grouped recurring phrases, meanings or synonyms in relation to 
the pre-determined categories. Due to the fact that the intention of the interviews was to 
obtain in-depth industry information and ensure all factors of the make-buy decision were 
reflected in the conceptual framework, new categories were added based on the data 
obtained from the interview process. The factors and sub-criteria highlighted by each 
participant, obtained through the coding process, have been presented in tabular form as 
well as direct quotations within this chapter.  
 
For section three which centered on the validation of the factors used within the 
conceptual framework, participant’s responses were analyzed and presented in tabular 








5.3. Research findings  
 
As outlined in section 5.2., data analysis was divided as per the three sections of the 
interview protocol (Appendix B). The findings of the research study have been presented 
in the same manner within the following section. 
  
5.3.1. Interviewee analysis  
 
Six interviews were initially targeted with personnel within the organization who form 
part of a typical make-buy decision making panel. The interview centered on obtaining 
in-depth qualitative information from industry experts involved within the make-buy 
decision-making process. Out of the targeted interviews, five interviews were conducted 
successfully, which gives a response rate of 83%.  
 
As part of section one of the interview, participants were asked background information 
with respect to their current role in the make-buy decision making process, years of 
experience in product development and years of experience within make-buy decisions.  
The interviewee analysis has been categorized in terms of these three aspects, which is 
detailed in the following two sections.   
 
5.3.1.1. Current role in make-buy decision making process  
 
The respective roles performed by each participant in a make-buy decision have been 
detailed in Table 7. These roles have been extracted in the form of direct quotations from 
the interviews conducted with each participant. The individual responses to this question 
highlight the varying nature of the roles performed by each of the participants. This 
indicates that the participants will have varying views on the factors which influence a 
make-buy decision. The participants varied from senior management to executive level 
within the organization. The planning manager, finance manager and general manager 
interviewed were all from one division, whereas the technical director and group 
marketing manager oversee their respective portfolios across all divisions. The sample 
interviewed is representative of the committee who perform make-buy decisions for their 




manager, who did not participate. The technical director was substituted for the division 
technical manager for the division whom formed part of the study. This was done due to 
the omission of the researcher, whom is the incumbent of the division technical manager 
role, from the study as well as to ensure the technical department was represented in the 
study. Furthermore, the omission of the researcher was done to ensure the integrity of the 
research.  
 
Table 7: Participants current role in a make-buy decision 
 




“I evaluate the sales and the potential of the part number in terms 






“I perform a feasibility study for each make-buy decision in the 
form of preparing a dcf [discounted cash flow]. This dcf displays 












“I give input from a technical side as to what the benefit or various 






“Approval of capital expenditure application when we decide to 





5.3.1.2. Years of experience in new product development and with make-buy decision 
making   
 
Figure 10 graphically depicts the participant’s respective years of product development 
work experience as well as their years of experience with make-buy decision making. 
Among the participants 80% have more than ten years experience with new product 
development, with 40% of this attributed to participants having more than twenty years 
experience.  This gives an indication that the participants have been working in this field 
for a substantial amount of time and are therefore familiar with the intricacies around new 
product development. The distribution in terms of years of experience further adds to the 




to years of experience with make-buy decision-making, 60% of participants have more 
than ten years.  This gives an indication that the participants have considerable 
experience with this decision-making process and therefore would provide valuable 
insight into the factors that affect the make-buy decision. The differences between the 
years of experience in new product development in comparison to years of experience 
with make-buy decision-making is due to the fact the participants reached senior 
management level and were appointed to the committee at different points within their 




Figure 10: Participants years of experience in new product development and make-buy decision- 
making 
5.3.2. Influencing factors and sub-criteria research findings  
 
Section two of the interview protocol aimed to address the first research question; ‘What 
are the factors to consider during the make-buy decision-making process?’ Participants 
were asked the following two questions: 
 
 What factors in your opinion are important to consider during the make-buy 
decision during new product introduction? 
 For each of the factors mentioned what sub-criteria should be considered during 



















Years of experience in new 
product development  
Years of experience with 





Through the coding process, the participants’ responses were consolidated into factors 
and sub-criteria which they felt influence the make-buy decision. A Table was 
constructed for each of the influencing factors to graphically display the sub-criteria 
obtained from each of the participants, as well as from the literature review. A black 
circle (●) allocated to a specific factor or sub-criteria indicate that according to the 
participant and/or literature the aforementioned factor or sub-criteria should be 
considered during a make-buy decision. The remainder of this section details the research 
findings in terms of the influencing factors and sub-criteria.  
 
5.3.2.1. Cost impact  
 
Table 8 depicts the research findings with respect to the factor of cost impact. In terms of 
the factor of cost impact all participants deemed this as a factor that should be considered 
during a make-buy decision, which corresponded to literature. Looking at the 
corresponding sub-criteria of cost impact, all literature findings were validated by the 
participants. The sub-criterion of cost competitiveness, finance availability and cost 
reduction all received an 80% occurrence amongst participants.  
 
Table 8: Research findings of the cost impact factor 
 


























































Cost impact  ● ● ● ● ● ● 
  Cost competitiveness ● ● ● ●   ● 
  Finance availability    ● ● ● ● ● 










5.3.2.2. Quality  
 
Table 9 depicts the research findings with respect to the factor of quality. In terms of the 
factor of quality, two out of five participants or 40% deemed this as a factor that should 
be considered during a make-buy decision. With respect to the corresponding sub-criteria 
of quality; performance was confirmed by participants one and three, and conformance 
and aesthetics were confirmed by participant one from the literature findings. The sub-
criteria of reliability, durability, serviceability and perceived quality were not part of the 
participants’ individual responses, but did appear in literature. This could be attributed to 
the organization where the interviews were conducted, as their core competency is 
replacement parts.  
 
Table 9: Research findings of the quality factor 
 


























































Quality  ●   ●     ● 
  Performance  ●   ●     ● 
  Reliability           ● 
  Conformance  ●         ● 
  Durability           ● 
  Serviceability           ● 
  Aesthetics  ●         ● 
  Perceived quality           ● 
 
5.3.2.3. Technological strategy  
 
Table 10 depicts the research findings with respect to the factor of technological strategy. 
In terms of the factor of technological strategy, three out of five participants or 60% 
deemed this as a factor that should be considered during a make-buy decision. With 
respect to the corresponding sub-criteria of technological strategy; industry characteristics 
and appropriability conditions were validated by three out of five participants or 60%, 





Table 10: Research findings of the technological strategy factor 
 


























































Technological strategy      ● ● ● ● 
  Internal resources     ●     ● 
  Industry characteristics     ● ● ● ● 
  Appropriability conditions      ● ● ● ● 
 
5.3.2.4. Manufacturing strategy  
 
Table 11 depicts the research findings with respect to the factor of manufacturing 
strategy. In terms of the factor of manufacturing strategy, four out of five participants or 
80% deemed this as a factor that should be considered during a make-buy decision. With 
respect to the corresponding sub-criteria of manufacturing strategy, each of these sub-
criteria was validated by two out of five participants or 40%. Capacity and facilities were 
confirmed by participant three and five, whereas PPC was confirmed by participants one 
and four.  
 
Table 11: Research findings of the manufacturing strategy factor 
 


























































Manufacturing strategy ●   ● ● ● ● 
 Capacity     ●   ● ● 
 Facilities     ●   ● ● 
 PPC ●     ●   ● 
 
A further two factors and corresponding sub-criteria were identified through the interview 






5.3.2.5. Supply chain  
 
Analyzing Table 12, the factor of supply chain was detailed by four out of the five 
participants and was not identified as part of the literature review. The following was 
outlined by participant one, with regards to the emerging supply chain factor, “Supply 
chain includes a lot of areas, and this would include supplier selection, supplier lead 
times and agreements.”  
 
Table 12: Research findings of the supply chain factor 
 


























































Supply chain  ●   ● ● ●   
  Lead time ●     ● ●   
  Minimum order quantity 
(MOQ)     ● ● ●   
  Stock holding       ●     
  Supplier selection  ●   ● ●     
 
The subsequent sub-criteria of lead time, supplier selection, MOQ and stock holding were 
outlined by the participants. These were the participants’ views on the four sub-criteria of 
supply chain: 
 
 Lead time - Participants one, four and five confirmed the sub-criteria of lead time. 
Participant one explained that lead time refers to the time taken to either buy the 
new product or make the new product within an in-house manufacturing facility 
 
 Supplier selection - Participants one, three and four confirmed the sub-criteria of 
supplier selection. With respect to supplier selection, participant one elaborated, 






 MOQ - Participants three, four and five confirmed the sub-criteria of MOQ. 
Participant three detailed that MOQ refers to evaluating the minimum quantity of 
product that must be ordered from a supplier, if bought, or manufactured in-house.  
 
 Stock holding - Participant four confirmed the sub-criteria of stock holding. With 
regards to stock holding participant four gave the following explanation, “stock 
holding requirements, so how often do you need to ship and how much stock do 
you have to hold in the warehouses, on the buy side and on the make side it is a 
trade off how much lead time do you need for the factory to make the part. Will 
the stock holding be less because you have increased frequency of works orders” 
 
5.3.2.6. Marketing & sales  
 
The factor of marketing & sales was also detailed by four out of the five participants and 
was not identified through the literature review. Table 13 depicts the sub-criteria 
discovered as part of the emerging marketing & sales factor, as well as the distribution 
amongst participants.  
 
Table 13: Research findings of the marketing & sales factor 
 


























































Marketing and sales   ● ● ● ●   
  Branding strategy       ●     
  Product lifecycle     ● ●     
  Sales demand    ●     ●   
 
The subsequent sub-criteria of sales demand, product lifecycle and branding strategy 
were outlined by the participants. These were the participants’ views on the three sub-





 Sales demand – Participants two and five confirmed the sub-criteria of sales 
demand. Participant two elaborated that sales demand ties into the potential or 
expected sales that the organization would obtain by launching this new part. 
 
 Product lifecycle – Participants three and four confirmed the sub-criteria of 
product lifecycle. Participant three explained the following with respect to product 
lifecycle, “Where in its lifecycle is the part you are deciding to make or buy. If 
you are catching it right at the beginning and its going to be a big seller, it may 
be worth while bringing it in-house. If it’s at the end of its lifecycle is it worth 
doing it?” 
 
 Branding strategy – Participant four explained branding strategy refers to, 
“whether if you buy the product, will the supplier apply your organizational 
branding or will you have to do this internally.” Other considerations around this 
sub-criterion include whether or not the branding on a particular part is important 
or not. 
 
5.3.3. Conceptual framework factor validation  
 
Section three of the interview protocol aimed to validate the factors used in the 
conceptual framework which was derived from the findings of the literature review. 
Participants were asked the following questions: 
 
 Do you agree the factor of cost impact should be considered in a make-buy 
decision scenario during new product introduction? Why? 
 Do you agree the factor of quality should be considered in a make-buy decision 
scenario during new product introduction? Why? 
 Do you agree the factor of technological strategy should be considered in a make-
buy decision scenario during new product introduction? Why? 
 Do you agree the factor of manufacturing strategy should be considered in a 





Table 14 presents a summary of the participants’ responses to the above-mentioned 
questions. A black circle (●) allocated under specific participants, indicates the 
participant agreed that a particular factor should be considered during the make-buy 
decision. A triangle (Δ) allocated under specific participants, indicates the participant was 
uncertain on whether that particular factor should be considered during the make-buy 
decision. As can be seen none of the participants disagreed with the influencing factors 
obtained from literature.  
 
Table 14: Summary of research literature findings on influencing factors 
 



















































Cost impact  ● ● ● ● ● 
Quality  ● ● ● ● ● 
Technological strategy  ● ● ● ● Δ 
Manufacturing strategy ● ● ● ● ● 
 
The following four sub-sections present the individual participants’ responses, in tabular 
format, with respect to the four questions asked within this section. This provides insight 
into the importance of each factor as determined by the respective participants. The 
individual responses further justify the inclusion of these factors to the conceptual 
framework.    
 
5.3.3.1. Cost impact validation   
 
Table 15 depicts the participant’s responses to the question, “Do you agree the factor of 
cost impact should be considered in a make-buy decision scenario during new product 
introduction? Why?”All of the participants agreed that the factor of cost impact should be 








Table 15: Participant’s responses to cost impact 
 
Participant Response 
Participant 1 “Yes, this will directly relate to the organizations profitability.” 
Participant 2 
“Yes, have to substantiate if the investment will yield desired rate of return 
if you decide to make. Helps to uses capital properly, instead of investing 
in bad projects.”  
Participant 3 
“Yes, you won’t be introducing nor doing a new part if the cost was not 
considered.” 
Participant 4 
“Yes naturally, it is about business sustainability and maximizing gross 
profit. You need to select your most cost effective solution to secure your 
gross profit for that product.”  
Participant 5 
“Yes definitely, we are in the market to make money. Cannot launch new 
products which are not profitable.” 
 
5.3.3.2. Quality validation 
 
Table 16 depicts the participants’ responses to the question, “Do you agree the factor of 
quality should be considered in a make-buy decision scenario during new product 
introduction? Why?”All of the participants agreed that the factor of quality should be 
considered during a make-buy decision.  
 
Table 16: Participant’s responses to quality 
 
Participant  Response 
Participant 1 
“Yes, to ensure customer satisfaction and maintain reputability in the 
market. Important to ensure organization can seize or keep market share.” 
Participant 2 
“Yes, saves time and cost instead of launching a product that does not 
conform.” 
Participant 3 
“Yes, you cannot just be buying out something that does not match your 
companies’ ethos, strategy and image they are trying to project” 





“Yes, basically it is our ethos in terms of how we position and market 
ourselves. We are positioned as a premium brand and you have to keep up 
standards to maintain this.” 
 
5.3.3.3. Technological strategy validation 
 
Table 17 depicts the participants’ responses to the question, “Do you agree the factor of 
technological strategy should be considered in a make-buy decision scenario during new 
product introduction? Why?” Four of the five participants agreed that the factor of 
technological strategy should be considered during a make-buy decision. 1 of the 
participants (participant five), felt the consideration of technological strategy depends on 
the customer and the type of product that is being developed.  
 
Table 17: Participant’s responses to technological strategy 
 
Participant  Response 
Participant 1 
“Yes, Technology increases efficiency .It depends on the organizations 
overall business strategy, are we trying to grow in short/medium or long 
term? Technology must be considered to support this strategy.” 
Participant 2 
“Yes, This will dictate the cost of the parts. If not accurate will lead to 
incorrect costs and effect profitability of the organization.”  
Participant 3 
“Yes, It ties in with what are the core competencies within the 
organization, both from a manufacturing and technology view point.”  
Participant 4 
“Absolutely, definitely important to consider technological strategy. In 
terms of equipment investment and the use of old equipment. Is it core 
product or a sideline product? Lower volume products are easier to 
motivate to buy. All of this forms part of your technological strategy.” 
Participant 5 
“Not necessarily, only if it is a customer specific requirement. A particular 
customer may specify technology. If it’s a brand part, the customer does 
not need to know the technology behind it. We just need to ensure it 
complies from a standard and performance point of view.  The customer is 
just buying a part that serves a function. Have to look at it from an 




product the customer would be more interested in technology used.”  
 
 5.3.3.4. Manufacturing strategy validation 
 
Table 18 depicts the participants’ responses to the question, “Do you agree the factor of 
manufacturing strategy should be considered in a make-buy decision scenario during 
new product introduction? Why?”All of the participants agreed that the factor of 
manufacturing strategy should be considered during a make-buy decision.  
 
Table 18: Participant’s responses to manufacturing strategy 
 
Participant  Response 
Participant 1 
“Yes, to ensure the decision is feasible and we have the infrastructure to 
make the part under question.”  
Participant 2 
“Yes, if not considered it will lead to further costs in the project and 
increase lead time if production capability is not understood.”  
Participant 3 
“Yes, it depends on the core competencies, overall strategy and whether 
the company wants to change when confronted by a make or buy 
decision.”  
Participant 4 
“Yes, very relevant. In terms of what do you want manufacture, what are 
your MOQ’s, if demand is below this then you need to buy the product. 
What stocks holding do you want to have? This is definitely a very 
complex decision making process, as it effects a lot of areas and has many 
different influencing factors.”  
Participant 5 
“Yes, your manufacturing strategy would determine whether you are 
capable or not in terms of making a new part.”  
 
5.4. Summary of research findings  
 
Through the interview research process, factors and sub-criteria which effect the make-
buy decision were obtained from industry experts. This data was compared to the 




influencing factors and sub-criteria between the interview data and literature review 
findings. Further to this, the four influencing factors identified from literature were 
validated by the industry experts in terms of their suitability for use in the conceptual 
framework.  
 
The insight gained through the research process formed the basis of the derivation of an 
overall decision making framework, which can be seen in Figure 11, to aid in a make-buy 
decision during NPI. Similarly to the conceptual framework, AHP was used as the 
decision making framework to build upon. As such, the AHP ideology was used as the 
basis for the derivation of the organization specific AHP framework (Saaty, 1990). The 
decision goal was classified as whether to make or buy, which is in line with the research 
objective. Following which as per the AHP steps, the rating factors and subsequent sub-
criteria had to be classified. The colour coding used for the factors and subsequent sub-
criteria represented on the Figure 11 are as follows: 
 
 Blue - obtained through literature 
 Green - obtained through literature and participants  



















Figure 11: AHP framework derived from literature and interview results 
 
The four influencing factors on a make-buy decision during NPI are cost impact, 
technology strategy, quality and manufacturing strategy, determined through the literature 




rating factors of the proposed AHP framework. A further two factors, supply chain and 
marketing & sales, were also included. These factors were obtained through the interview 
research process. The inclusion of these factors further corresponds to the answering of 
research question one. The addition of these findings further confirms the value of the 
interview process conducted with industry experts, as they were not initially identified 
through the literature review.  
 
To ensure the factors are not too broad for the users of the framework, level three was 
determined as the sub-criteria corresponding to each of the respective factors. The sub-
criteria presented are tailored to a make-buy decision within a NPI context. These sub-
criteria have been obtained both from the literature review, as well as through interviews 
with industry experts. 
 
Finally, the two alternatives under consideration were categorized. In the proposed 
framework this was determined as make or buy respectively. Within this framework, 
levels one to four correspond to the decision outcome, influencing factors, sub-criterion 
and alternatives.  
 
5.5. Conclusion  
 
This chapter detailed the analysis of data collected through the interview research 
conducted. The research findings were presented graphically as well as direct quotations. 
The presentations of the findings were split in accordance with the sections present in the 
interview protocol. Section one includes analysis of the participants background 
information. Section two focused on which factors and sub-criteria participants felt were 
important to consider during a make-buy decision. The analysis of responses culminated 
in the development of an alternate make-buy decision framework. Section three depicted 
the responses of participants to various questions aimed at validating the factors used in 
the conceptually designed make-buy framework.   
 
Chapter 6 presents a synopsis of this research study, which includes research findings, 




6. Conclusion and recommendations 
 
The following chapter concludes the research study by affirming whether the two 
research questions postulated in Chapter 1 have been answered, as well as ascertaining 
whether the research objectives have been achieved. Conclusions drawn are based on the 
data which has been gathered and analyzed, through the mediums of literature review and 
results of interviews. Finally, recommendations for future research will be discussed 
including the limitations of the study.   
 
6.1. Research objectives  
 
The balance between manufacturing cost and product quality is a challenge faced by all 
manufacturers. Organizations have to maintain minimal manufacturing costs whilst 
producing high-quality to remain competitive in their respective market (Rosyidi et al., 
2016). The make–buy decision of components is imperative in maintaining this balance. 
Previous research conducted show that make-buy decisions made during NPI are often 
done so with incomplete and inaccurate information. Organizations favor generic 
decision-making processes, which may bias the accuracy of the outcome (Dekkers, 
2014).  
 
The main objective of this research study was to propose a structured framework for use 
when performing a make-buy decision during the NPI process within the automotive 
manufacturing environment. To achieve the aforementioned research objective, a 
literature review was conducted and primary data collected through interviews to answer 
the following pre-determined research questions: 
 
RQ 1: What are the factors to consider during the make-buy decision-making process? 
RQ 2: What tools and techniques are available to reduce the gap between expected and 







6.2. Research findings   
 
A literature review was conducted to identify the factors and corresponding sub-criteria 
which should be considered during the make-buy decision. Due to the vast nature of the 
findings, a Pareto analysis was conducted to obtain the highest occurring factors obtained 
from literature. The factors and sub-criteria presented in Table 19, obtained from 
literature review, provide the foundation, from which an organization may develop on. 
Through the interview process, within a case organization, industry experts shared their 
views on what factors and sub-criteria which should be considered during the make-buy 
decision within their environment. Table 19 presents the findings of the interview process 
in comparison to the literature findings.   
 
The findings from literature and the interviews conducted, showed an alignment in terms 
of the factors and sub-criteria that should be considered when performing a make-buy 
decision. Through the literature review as well as interview process, research question 
one was thoroughly answered, both from a generic as well case organization viewpoint.  
 
Table 19: Summary of findings from literature review and interviews 
  
Literature  Interview results 
Cost impact  Cost impact  
  Cost competitiveness   Cost competitiveness 
  Finance availability    Finance availability  
  Cost reduction    Cost reduction  
Quality  Quality  
  Performance    Performance  
  Conformance   Conformance  
  Aesthetics   Aesthetics  
  Durability   
  Serviceability   
  Reliability   
  Perceived quality   




  Internal resources   Internal resources 
  Industry characteristics   Industry characteristics 
  Appropriability conditions    Appropriability conditions  
Manufacturing strategy Manufacturing strategy 
 Capacity  Capacity 
  Facilities   Facilities 
  PPC   PPC 
  Supply chain  
    Lead time 
  
  Minimum order quantity    
(MOQ) 
    Stock holding 
    Supplier selection  
  Marketing and sales 
    Branding strategy 
    Product lifecycle 
    Sales demand  
 
Through the literature review, the tools and techniques available for use when performing 
a make-buy decision were identified as transaction cost economics, analytical hierarchy 
process method and resource-base view. Through further investigation, AHP was deemed 
the best tool to facilitate the development of a framework for use in the make-buy 
decision during NPI. This decision was determined based on the strengths associated with 
the AHP as a decision-making framework in comparison to the alternatives. Rationale 
behind this decision included the flexibility of AHP, team involvement factor and 
empirical nature when compared to other methods evaluated (Minh, 2011). Through the 
literature review, research question 2 was answered in presenting the available tools and 
techniques, as well as the selection of the most appropriate tool to support the 
achievement of the research objective.  
 
The objective of this research study was to propose a structured framework for use when 
undertaking a make-buy decision during the NPI process within the automotive 
manufacturing environment. The findings from the literature review and interviews 
conducted made answering the research questions possible. The successful answering of 
the research questions facilitated the meeting of the research objective for this study. 
Through the answering of the research questions, Figure 12 has been developed as a 




NPI process. The research has shown the complexity of the make-buy decision and the 
downstream effects of the decision outcome on the parent organization. It is for that 
reason the proposed framework is tailored to the case organization that participated in the 
research study. The research study does present the steps and methodology for the 
framework to be adapted, or alternatively for a new framework to be proposed for use in 




Figure 12: Proposed structured make-buy decision framework 
 
6.3. Recommendations  
 
The research study has highlighted the complexity associated with the make-buy decision 




framework. The framework can now be practically applied during NPI make-buy 
decision scenarios within the automotive environment. For application of the framework, 
the AHP mechanics described in Chapter 3 must be followed. As per the AHP ideology, 
ratings and pairwise comparisons must be performed on the level two, three and four 
items of the framework depicted in Figure 12, by each of the decision making team 
members. The ratings must be performed as follows: 
 
 Pairwise comparisons of the level two items (factors) with respect to the general 
objective (make or buy decision).  
 
 Pairwise comparisons of the level three items (sub-criteria) with respect to the 
level two items (factors).  
 
 Pairwise comparisons of the level four items (make or buy) with respect to the 
level three items (sub-criteria).  
 
The pairwise comparisons can be done using the discrete rating scale from 1 to 9, with 1 
symbolizing equal importance ascending to 9 which symbolizes extreme importance. The 
ratings from multiple participants must then be consolidated through matrix 
multiplication, to obtain the priority of each alternative (make or buy). The alternative 
which presents the highest priority is deemed as the optimum alternative in terms of 
meeting the desired decision outcome (Saaty, 1990). The above mentioned process of 
rating and priority calculations can either be done through manual data collection and 
calculation or digitized through mediums such as Matlab.   
 
It is recommended that the proposed framework be utilized in decision scenarios as per 
the AHP methodology, to reduce the complexity of the decision-making process, as well 
as increase the accuracy of the decision outcome. The application of the framework will 
provide a structured approach within make-buy decision-making. This will contribute to 
increasing the efficiency of new product introduction undertakings. The framework can 






6.4. Limitations  
 
The study employed an interview approach as the data collection tool, wherein certain 
limitations apply. These limitations include: 
 
 Due to the data collection only being conducted in one organization, it cannot be 
concluded that the factors and sub-criteria obtained are the only ones of 
importance in a make-buy decision. It would be beneficial to the study to conduct 
similar studies in other organizations within the automotive sector. 
 
 The study focused on a single division that manufactures one product type. This 
could have potentially skewed the factors and sub-criteria obtained as interviews 
were conducted on experts within this product category.   
 
 One of the participants initially targeted to be part of the study, did not participate. 
This participant forms part of the target organizations decision committee and 
may have provided further factors and sub-criteria to the study.  
 
 The study focused on the derivation of a proposed framework to be used in make-
buy decision-making scenarios. The derived framework was not practically 
applied to different real world scenarios.  
 
 The results obtained are limited to the type of research methodology and data 
analysis used as part of this study. Alternate approaches to the data collection 
methodology and analysis will yield different results.  
 
6.5. Future research  
 
The study focused on the derivation of a framework to be used during the make-buy 
decision when undertaking new product introduction within an automotive environment. 





 Deriving frameworks for existing products or products at different stages of their 
lifecycles within an organization, which the organization wants to change from 
make or buy.  
 
 Framework optimization, if required, based on results from practical application 
to different make-buy decision-making scenarios. 
 
 Understanding the differences and similarities, if any, in the influencing factors 
and sub-criteria of the make-buy decision between different industries and or 
organizations within the same industry. 
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Appendix A- Consent letter    
A make-buy decision framework for new product introduction: An automotive 
manufacturing perspective 
         
Consent to take part in research 
         
This consent form is designed to ensure that you understand the purposes of the study, that 
you are aware of your rights as a participant and to confirm that you are willing to take part 
         
 The purpose of this research study is to develop a framework for use when 
performing a make-buy decision during the new product introduction process within 
the automotive manufacturing environment. I have received information about the 
study for me to decide whether to take part 
 I……………………………………… voluntarily agree to participate in this 
research study. 
 I understand that even if I agree to participate now, I can withdraw at any time or 
refuse to answer any question without any consequences of any kind. 
 I have had the purpose and nature of the study explained to me in and I have had the 
opportunity to ask questions about the study. 
 I understand that participation involves answering a predetermined set of questions. 
 I understand that I will not benefit directly from participating in this research. 
 I understand that all information I provide for this study will be treated 
confidentially. 
 I understand that a transcript of my interview in which all identifying information 
has been removed will be retained  
 I understand that I am free to contact any of the people involved in the research to 
seek further clarification and information. 
 I understand that in any report on the results of this research my identity will remain 
anonymous.  
 I confirm that quotations from the interview can be used in the final report and other 
publications.  I understand that these will be used anonymously and that no 
individual respondent will be identified in such a report.  
 I agree to my interview being audio-recorded. 
Researcher : Mr. A Reddy, email : avilanreddy@gmail.com 
Supervisor : Prof. A Marnewick, email : amarnewick@uj.ac.za 
Co-Supervisor: Mr. N Joseph, email : njoseph@uj.ac.za 
Signature of research participant        
         
Signature         Date   
Signature of researcher      
I believe the participant is giving informed consent to participate in this study 
         
       




Adapted from Stanford University (2015) 
Appendix B- Interview protocol  
Preliminary welcome 
Introduction  
Good morning/afternoon, I am Avilan Reddy, a master’s researcher 
studying with 
the university of Johannesburg. I am completing a research study on the 
make-buy decision during new product introduction within the automotive 
industry.  
Supervisors are : Prof. A Marnewick and Mr. N Joseph 
Overview  
The aim of this research study is to develop a framework for when 
performing a make-buy decision during the new product introduction 
process within the automotive manufacturing environment. The research 
will contribute a draft decision model for an organization to be considered. 
Objective 
The purpose of the interview is to gain knowledge from industry experts on 
the factors that affect the make-buy decision-making process. 
Consent letter 
Please can we go through the following consent letter before we 
commence. Please feel free to ask any questions as we go through this 
letter.   
Section 1  
1. What is your current involvement during a make-buy decision during new product 
introduction? 
2. How many years have you been involved with new product introduction? 
3. How long have you been involved in the make-buy decision making of product development? 
Section 2 
In the decision-making process whereby the organization needs to determine whether to 
outsource or internally produce a given product. 
4. What factors in your opinion are important to consider during the make-buy decision during 
new product introduction? 
5. For each of the factors mentioned what sub-criteria should be considered during the decision- 
making process? 
Section 3  






6. Do you agree the factor of cost impact should be considered in a make-buy decision scenario 
during new product introduction? Why? 




during new product introduction? Why? 
8. Do you agree the factor of technological strategy should be considered in a make-buy 
decision scenario during new product introduction? Why? 
9. Do you agree the factor of manufacturing strategy should be considered in a make-buy 
decision scenario during new product introduction? Why? 
10. In your opinion, what factors besides cost impact, quality, technology strategy and 
manufacturing strategy must be considered during a make-buy decision within new product 
introduction? 
Conclude 
Request final comments/input  
Thank you for your time and participation. The information obtained will be invaluable in this 



























Appendix C- Data coding 
 




















The coding process was conducted on Atlas.ti an extract of coding process conducted for 
participant one: 
 
Step one: Review of collected data 
Step Two: Allocating predetermined codes 
Step Three: Identifying new codes  
Step Four: Consolidating codes 
Step Five: Categorization of new codes as well as 
predetermined codes found in data as themes and categories 






The same approach was used on all participants.  
 
Extract of coding being categorized as themes and categories (factors and sub-criteria). 
This information was translated into the results, presented in chapter 5, for the interview 
process.  
 
 
